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(54) SYRINGE PUMP 
(57) Abstract 

PURPOSE: To prevent the invasion of water in a syringe pump main body by eliminating the communication 
part of a clamp insert part and the interior of the syringe pump main booY by mounting a slider control 
mechanism and the slider engaged with the piston part of a syringe and receiving the control signal from the 
control mechanism to advance the piston part 

CONSTITUTION: A magnetoelectric converter element for example, a Hall 1C 37 is arranged in a syringe 
pump main body 1 in opposed relation to the moving range of a magnet 34 and the magnetism from the 
magnet 34 is detected by said Hall IC 37. The Hall 1C 37 converts the detected magnetism and an electric 
signal to send said signal to a slider 7 as the control signal corresponding Id the size of a syringe 3. The 
slider 7 receives said control signal to be controlled in its moving distance and, by this method, the moving 
distance of the piston part 3b in the syringe 3, that is. the feed-out amount of the aqueous solution from 
the syringe 3 is controlled. After an O-ring 40 is fitted to the upper case groove provided to an upper case 
2a, said case 2a is connected to a lower case 2b 
main hody can ba prevented, 
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(54) SYRINGE PUMP 



CLAIMS 

1. A syringe pump, characterized by the fact that in a syringe pump for sending a fixed 
flow of aqueous solution for a fixed time out of a syringe in which the aqueous solution is 
housed, it is equipped with a syringe pump body; a syringe holding part consisting of a syringe 
mounting groove installed in said syringe pump body and a coupling groove with which a flange 
part of the above-mentioned syringe is coupled; a clamp insertion part installed in the above- 
mentioned syringe pump body; a clamp part that is loaded into said clamp insertion part, fixes 
the syringe held in the above-mentioned syringe holding part from the upper side, and is 
vertically moved in accordance with the size of the above-mentioned syringe; a slider control 
mechanism consisting of a magnetism generator, which is arranged in the above-mentioned 
clamp insertion part and vertically moved along with the vertical movement of the above- 
mentioned clamp part, and a magnetoelectric device which is arranged in the above-mentioned 
syringe pump body, detects the magnetism from the above-mentioned magnetism generator 
and outputs a control signal in accordance with the size of the above-mentioned syringe; and a 
slider that is coupled with a piston part of the above-mentioned syringe, receives the control 
signal from the above-mentioned control mechanism, and pushes the above-mentioned piston 
part. 

2. The syringe pump of Claim 1 or 2, characterized by the fact that a magnetic shielding plate is 
installed on the back face of the above-mentioned clamp insertion part. 
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3, The syringe pump of Claim 1 or 2, characterized by the fact that a space part is installed 
between the above-mentioned clamp insertion part and the above-mentioned syringe pump 
body. 

DETAILED EXPLANATION OF THE INVENTION 

Industrial application field 

The present invention pertains to a syringe pump that feeds a fixed flow of aqueous 
solution for a fixed time into a patient from a syringe in which an aqueous solution such as 
medicinal fluid is housed. 

Prior art 

In a conventional syringe pump of this type, an aqueous solution is supplied as follows. 
First, a syringe in which the aqueous solution is housed is placed in a syringe holding part, and 
a flange part of the syringe is fitted to a coupling groove installed in the syringe holding part. At 
the same time, its piston part is coupled with a coupling part installed in a slider, fixing the 
syringe to the syringe pump. Next, the flow of the aqueous solution that is sent to a patient is 
regulated, and a clamp part is loaded into a clamp insertion part installed in a pump body, and 
the syringe is pressed from the upper part by the clamp part and fixed to a syringe body. The 
height of this syringe is detected by photosensors installed in the clamp insertion part and the 
syringe pump body, and this detecting signal is sent as a control signal to the slider, so that the 
moving distance of the slider is determined and the amount of flow that is sent out of the syringe 
is regulated. 

Problems to be solved by the invention 

In the above-mentioned conventional syringe pump, since the aqueous solution such as 
medicinal fluid housed in the syringe is attached to the surface of a body case of the syringe 
pump when the pump is in use, water or warm water is used to remove stains of the surface. 

However, in the conventional syringe pump, since the sensor included in the clamp part 
is a photosensor, the clamp insertion part and the inside of the syringe pump body had to be 
connected somehow. For this reason, in case water, etc., for removing stains of the above- 
mentioned surface advanced to the clamp insertion part or in case aqueous solution, etc., in the 
syringe advanced directly to the clamp insertion part, this water, etc., sometimes infiltrated into 
the body through the connecting part with the syringe pump body from the clamp insertion part, 
causing the following various problems. A CPU [could] fail due to a short circuit of an electrical 
system, and the mechanism of the syringe pump [could] become abnormal and unable to 
function anymore, causing an inaccuracy in the measurement. In addition, pipes [could be] 
corroded, causing a disconnection. Thereby, the syringe pump could not be operated. 
Moreover, if the aqueous solution that is used in the syringe infiltrates into the syringe pump 
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body, the odor of the aqueous solution remains in the syringe body, or if water in the aqueous 
solution is evaporated, the aqueous solution remains as a white mass. If the mass is entangled 
with the driving motor, etc., the driving motor cannot be operated, stopping the operation of the 
syringe pump. 

The present invention considers these problems, and its purpose is to provide a syringe 
pump that eliminates the connecting part of the damp insertion part and the inside of a syringe 
pump body, so that water, etc., are not likely to infiltrate into the body and the generation of the 
above-mentioned various problems can be prevented. 

Means to solve the problems 

In order to solve the above-mentioned conventional problems, the present invention is 
characterized by the fact that in a syringe pump for sending a fixed flow of aqueous solution for 
a fixed time out of a syringe in which the aqueous solution is housed, it is equipped with a 
syringe pump body; a syringe holding part consisting of a syringe mounting groove installed in 
said syringe pump body and a coupling groove with which a flange part of the above-mentioned 
syringe is coupled; a clamp insertion part installed in the above-mentioned syringe pump body; 
a clamp part that is loaded into said clamp insertion part, fixes the syringe held in the above- 
mentioned syringe holding part from the upper side, and is vertically moved in accordance with 
the size of the above-mentioned syringe; a slider control mechanism consisting of a magnetism 
generator, which is arranged in the above-mentioned clamp insertion part and vertically moved 
along with the vertical movement of the above-mentioned clamp part, and a magnetoelectric 
device which is arranged in the above-mentioned syringe pump body, detects the magnetism 
from the above-mentioned magnetism generator and outputs a control signal in accordance with 
the size of the above-mentioned syringe; and a slider that is coupled with a piston part of the 
above-mentioned syringe, receives the control signal from the above-mentioned control 
mechanism, and pushes the above-mentioned piston part. In this case, preferably, a magnetic 
shielding plate is installed on the back face of the above-mentioned clamp insertion part, or a 
space part is installed between the above-mentioned clamp insertion part and the above- 
mentioned syringe pump body. 

Operation 

In the syringe pump of the present invention with the above-mentioned constitution, 
since the magnetic sensors constituting the slider control mechanism are respectively installed 
in the clamp insertion part and the syringe pump body, the housing between the clamp insertion 
part and the syringe pump body, which has been connected in the conventional syringe pump, 
can be closed, so that the infiltration of unnecessary water and aqueous solution into the 
syringe pump body from the clamp insertion part can be prevented. In addition, with the 
installation of the magnetic shielding plate on the back face of the above-mentioned clamp 
insertion part and the installation of the space part between the clamp insertion part and the 
syringe pump body, the influence from the outside on the magnetic sensor can be prevented. 
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Application example 

Next, an application example of the present invention will be explained in detail with 
reference to the figures. 

Figure 3 is an oblique view showing the entire structure of the syringe pump of an 
application example of the present invention, and Figure 4 is a plane view showing a state in 
which a syringe is installed in this syringe pump. In the figures, a syringe pump body 1 consists 
of an upper case 2a and a lower case 2b, and a syringe holding part 4 for holding a syringe 3 is 
installed on the upper surface of the upper case 2a. In the syringe holding part 4, a syringe 
mounting groove 5 with an approximately semicircular cross section for mounting the syringe 3 
and a coupling groove 6 for fitting to a flange part 3a of the syringe 3 are respectively formed. A 
piston part 3b of the syringe 3 mounted in the above-mentioned syringe mounting groove 5 is 
coupled with a coupling part 8 of a slider 7, and as the slider 7 moves back and forth, the piston 
part 3b of the syringe 3 reciprocates. In other words, along with the advance (left direction in 
Figure 4) of the syringe 3, the piston part 3b of the syringe 3 is pushed, and with the movement 
of the piston part 3b, at a fixed flow the aqueous solution housed in it is injected for a fixed time 
into a patient via a tube (not shown in the figure) connected to said syringe 3 from the syringe 3. 

In the upper part of the syringe holding part 4, a clamp part 9 is installed, and the syringe 
3 held in the syringe holding part 4 is fixedly pressed from the upper part. Figure 1 shows a 
sectional structure of the clamp part 9 along [the] l-l [sic] line of Figure 4, and Figure 2 shows a 
sectional structure along [the] ll-ll [sic] line of Figure 4. The clamp part 9 is inserted into a 
clamp insertion part 30 installed on the surface of the upper case 2a of the syringe pump body 1 
and consists of a cap part 31 for covering an opening of the clamp insertion part 30, a clamp 
shaft 32 which is inserted into the clamp insertion part 30 through the cap part 31 , and a clamp 
33 which is installed in the upper part of the cap part 31 and presses the syringe 3 from the 
upper side. The upper end of the clamp shaft 32 contacts with the clamp 33, and a magnet 34 
constituting a magnetic sensor is arranged at the lower end. In addition, a compressive coil 
spring 35 is wound on the outer peripheral part of the clamp shaft 32. The upper end of the 
compressive coil spring 35 is contacted with the upper surface part of the cap part 31 , and its 
lower end is contacted with a stopper 36. In other words, if the cap part 31 is covered on the 
clamp insertion part 30 and the clamp 33 is contacted with the upper end of the syringe 3, the 
damp shaft 32 moves vertically in accordance with the height of the clamp 33, and along with it, 
the magnet 34 moves vertically. A magnetoelectric device such as Hall IC 37 is also arranged 
in the syringe pump body 1 oppositely to the moving range of the magnet 34, and the 
magnetism from the magnet 34 is detected by the Hall IC 37. The Hall !C 37 converts the 
magnetism into an electric signal and sends the signal as a control signal corresponding to the 
size of the syringe 3 to the above-mentioned slider 7. The slider 7 receives the control signal 
and its moving distance is regulated, regulating the moving distance of the piston part 3b in the 
syringe 3, that is, the amount of feed of the aqueous solution from the syringe 3. Here, 38 is a 
substrate for holding the Hall IC 37, and 39 is a substrate press for fixing the substrate 38. 
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An operation part 10 is further installed in the above-mentioned upper case 1a, and start 
switch 11, start lamp 11a, stop switch 12, stop lamp 12a, fast feed switch 13, fast feed lamp 
13a, buzzer stop switch 14, alarm lamp 15, injection quantity display part 16, injection quantity 
setup switch 17, syringe display lamp 18, and power display lamp 19 are installed in the 
operation part 10. 

Figure 5 is a vertical cross section showing the syringe pump body along [the] V-V [sic] 
line of Figure 4. A driving motor 20 is installed in the above-mentioned upper case 2a. In the 
vicinity of the driving motor 20, a motor rotation detecting part 21 is installed, and the rotation 
speed of the driving motor 20 is controlled. The shaft of the driving motor 20 is connected to a 
feed screw (not shown in the figure), and this feed screw is further connected via a feed nut 22 
to a block part 23. The block part 23 can move along with a guide shaft, and the slider 7 is 
interlocked with the block part 23. The slider 7 and the block part 23 are connected by a pipe 
shaft 24. In other words, the driving force of the driving motor 20 is transmitted to the block part 
23 via the feed screw and the feed nut 22 and further transmitted to the slider 7 via the pipe 
shaft 24. A clutch shaft 25 is connected to the above-mentioned feed nut 22, and the clutch 
shaft 25 is connected to a clutch 27 installed in a clutch box 26. 

Figures 6 and 7 show a seal structure of the junction part between the upper case 2a 
and the lower case 2b. An O ring 40 is inserted into the upper case groove installed in the 
upper case 2a, and the upper case 2a and the lower case 2b are joined, forming the syringe 
pump body 1 . With the insertion of the O ring 40, unnecessary water or aqueous solution can 
be prevented from infiltrating into the syringe pump body 1 through the junction part of the upper 
case 2a and the lower case 2b from the outside. In addition, a rib 41 for warp prevention is 
installed as shown in Figure 8 in part of the upper case 2a. When the upper case 2a and the 
lower case 2b are inserted, warping is caused in the upper case 2a, so that the upper case 2a 
and the lower case 2b are difficult to join, and after joining, since the junction part of the upper 
case 2a and the lower case 2b is shifted with a lapse of time, unnecessary water or aqueous 
solution infiltrates from it. For these reasons, the rib is installed to prevent the generation of 
warping. 

Figure 9 shows a sectional structure of a syringe pump function display panel part. An 
upper case groove 42 is installed in the upper case 2a, and a silicone group adhesive is spread 
on the groove 42, adhering a panel keyboard 43 to the upper case 2a. The reason for this is 
that since a hole for viewing a light-emitting diode (LED) is installed in the upper case 2a, the 
infiltration of unnecessary water and aqueous solution into the syringe pump from the above- 
mentioned hole is prevented by sturdily adhering the panel keyboard 43 to the upper case 2a. 

Figure 10 shows an installation structure of a buzzer mechanism. A buzzer mechanism 
44 is installed in the upper case 2a so that the noises of the buzzer can be heard well, and a 
hole 45 is installed in the upper case 2a oppositely to the installation position. In addition, the 
panel keyboard 43 is adhered to its upper part, preventing the influence of the infiltration of 
unnecessary water and aqueous solution from the above-mentioned hole 45 on the buzzer. 
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Figures 1 1 and 12 show the structure of a power switch display panel part. A silicone 
group adhesive is spread on a power switch part of the side surface of the lower case 2b, and a 
panel keyboard 46 is sturdily adhered to it. Therefore, the infiltration of unnecessary water and 
aqueous solution into the syringe pump from the ground part of the lower case 2b and a power 
switch 47 is prevented. 

In addition, Figure 13 shows a sectional structure of inlet parts. In order to join the lower 
case 2b and 2 P inlets 48, screws 50 are screwed into insert parts 49 to join the lower case 2b 
and the 2 P inlets 48. Here, O rings 51 are interposed in the junction parts of the lower case 2b 
and the 2 P inlets 48, preventing the infiltration of unnecessary water and aqueous solution into 
the syringe pump from said junction parts. 

Next, the operation of the syringe pump of this application example with the above- 
mentioned constitution will be explained. First, the syringe 3 in which an aqueous solution is 
housed is mounted in the syringe mounting groove 5 of the syringe holding part 4, the flange 
part 3a of the syringe 3 is inserted into the coupling groove 6, and the piston part 3b of the 
syringe 3 is coupled with the coupling part 8 installed in the slider 7, fixing the syringe 3 to the 
syringe pump. After regulating the flow of the aqueous solution which is sent to a patient, the 
clamp part 9 is loaded into the clamp insertion part 30, and the syringe 3 is fixedly pressed from 
the upper part by the clamp 33. Along with the clamp shaft 32, the magnet 34 then moves 
vertically in accordance with the size of the syringe 3, and the magnetism from the magnet 34 is 
detected by the Hall IC 37 at the syringe pump body 1. The magnetism detected is converted 
into an electric signal and sent as a control signal to the slider 7, so that the moving distance of 
the slider 7, that is, the amount of feed of the aqueous solution, is determined. Next, if the 
driving motor 20 is rotated and driven, its driving force is transmitted to the slider 7 via the feed 
nut 22, block part 23, and pipe shaft 24, and the piston part 3b of the syringe 3 is advanced by 
the movement of the slider 7, feeding a fixed flow of aqueous solution for a fixed time to the 
patient via a tube from the syringe 3. 

In the syringe pump of this application example that is driven in this manner, since the 
slider control mechanism for sending the control signal to the slider 7 is constituted by the 
magnet 34 and the Hall IC 37, [and] the magnet 34 is arranged in the clamp insertion part 30 
and the Hall IC 37 is arranged in the syringe pump body 1 , both of them can be closed by the 
housing 30a of the clamp insertion part 30. For this reason, even if unnecessary water and 
aqueous solution remain in the clamp insertion part 30a, they do not infiltrate into the syringe 
pump body 1 , so that the generation of the above-mentioned various obstacles can be 
prevented. 

In addition, since the sensor is a magnetic sensor, it is easily affected by external 
magnetism. Therefore, in order to prevent this influence, preferably, a magnetic shielding plate 
is arranged on the back face of the clamp insertion part 30, and a more or less [sic] space part 
is installed between the clamp insertion part 30 and the syringe pump body. 
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In the above, the present invention has been explained by the application example; 
however, the present invention is not limited to the above-mentioned application example but 
can be variously modified in the range where its essence is not deviated. 

Effects of the invention 

As explained above, according to the syringe pump of the present invention, since the 
magnetism generator constituting the slider control mechanism is installed in the clamp insertion 
part and the magnetoelectric device for detecting the magnetism from the above-mentioned 
magnetism generator is installed in the syringe pump body, the housing between the clamp 
insertion part and the syringe pump body can be closed. Therefore, the infiltration of 
unnecessary water and aqueous solution into the syringe pump body from the clamp insertion 
part can be prevented, preventing the generation of various damages. In addition, with the 
installation of the magnetic shielding plate on the back face of the clamp insertion part and the 
installation of the space part between the clamp insertion part and the syringe pump body, the 
influence from the outside on the magnetic sensor can be prevented. 



BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 is a vertical cross section showing a clamp part of the syringe pump of an 
application example of the present invention. Figure 2 is its horizontal cross section. Figure 3 is 
an oblique view showing the entire syringe pump body. Figure 4 is a plane view showing a 
state in which a syringe is installed in the syringe pump. Figure 5 is a vertical cross section 
along [the] V-V [sic] line of Figure 4. Figures 6 and 7 show a junction structure of an upper case 
and a lower case. Figure 6 is a rear view showing the upper case. Figure 7 is a cross section 
showing a junction part. Figure 8 is a cross section showing the structure of a rib part of the 
upper case. Figure 9 is a cross section showing a function display panel part. Figure 10 is a 
cross section showing a buzzer installation part. Figures 11 and 12 show the structure of a 
power switch display panel part. Figure 1 1 is a side view. Figure 1 2 is a cross section. Figure 
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